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2 0 0 3-0 7 1 7 4 4 — 2/E 



{iiSE#2 0 0 3-3.0 5 7 2 7 9 



^12 0 0 3 - 0 7 1 7 4 4 — * V '■ 17 

««. Acinetobacter calcaneus 6 **«#*P "J"*"* 

RM6) ■»»»l-C«**t*r^«WI»S6 7»H»^^ 

«2 0 0 3-3 0 5 7 2 7 9 



00 3-07 1744 % * * : V 

Dft** 1 0 1 1 *«* ft* T ^ WW* 3 6 9 »H « 

^ v«M>T^W»T»*«.», «s i*«2 com****** 

Cys Gly Glu Xaa Thr Tyr He 

XaaJiMettfcttTlpt?**)*W- enu^y 

Gly Glu Met Xaa Tyr He Cys 

Glu Met Thr Asp He Cys Trp 

Met Thr Tyr Asp Cys Trp Pro 
11(1**1 81 S^J '• 

BHE&2 0 0 3-3 0 5 7 2 7 9 



2003-071744 — ^"^ : 37 



Thr Tyr He Arg Trp Pro Thr 

[f#9i9] BAT. 

Pro Thr Val Pro Pro Ser Ser 

* ^tr > tf a n * / y v * ^ > **** * f * a - * Wmwm<> 

mm* o] wwii - 1 9 ©wr 

[M*«2 l] WW 2 o i:p|«)i^W < ^" 8 

[MM 2 2 ] M*SC 2 0 JClBMoaeB^ *#«r»««#- 

[||| 2 3] M**2 0 KUm^^^^m^tflX^ 

, |$$2 2lBiW>J&WE!W&» 
' [M*# 2 4 1 M** 2 3 H|BRO»ftWlfr*«« ^ «#* ***** 

M 2 5] |#|l-19»vWi«OW^I»«W 

fc-£tr 3 - * * ^"9"-° 
[0 0 0 1] 

^lienn^V^yv (PQQ) tWIIkti^^W* 1 

* (gdh) ^or5^«tt*Hi»^;iW»ttt*w^«« 

[0 0 0 2] 
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*3-bX**'/y-< (GOD) *iV>tt^*3-^6'JV«Ml*«»« (G 
6PDH) tfflv»*BBfftKi»))6«8f.i:v»« : . Lt* 0 
B^r^/xMWWfw-i*!*" (PQQGDH) OIKS 

[0 0 0 31 

PQQGDHti. ^a+zr/^^tWItttl^a-^W* 

ttPQQGDHIi, »ft»8 7kDa»-»^l--S^*»' «* 
«r9AWHIC*v.Tll:<*v.*#lfCV»*. *SttPQQGDH«tA 

cinetobacter c a 1 c o a c e t i c u s 

t«««5KM (Biosci. Biotech. Biochem 
. (1 9 9 5), 5 9 (8), 1 5 4 8-1 5 5 5), *»W«eW*»- 

ivrsftT5/'*B5« , 8e>* K ** , -' c, '* ib (MoK Gen - Genet - 

(1 9 8 9), 2 1 7 : 4 3 0-4 3 6). A. c a 1 c o a c e t i c u s ft 
JfcWWtPQQGDHB, 5H*R5 0 kD.et^' > 2o*644** 
^ *3M+*a*IHWrc* 9 , «tt**i-fc» K P Q Q k C . 
tL 2 2 0 0U/mg~7 4 0 0U/mgiv>?M»^t. **.« 

PQQt«r#t-Cw4v,T#»*-Cft9. 2, *n»«rftl0. 2t?*4 
ffiSHiSt6re**-k*^ s *kit-CV>.l> <K- Mat sushi ta, et 
al (1 9 9 5) Biosci. Biotech. Biochem. , 5 
9 1 5 4 8-1 5 5 5) . *WPQQGDHffiX«S«fflS** 
«MLT*»> (A. Oubrie. .t ml. (1 9 9 9) J.MoI. 
Bio. , 2 8 9, 3 1 9-3 3 3. A. Oubr ie, et al. (199 
9) TheEMBO Journal, 1 8 (1 9) , 5 1 8 7-5 1 9 4* 
iffA. Oubrie, et al. (1 9 9 9) , PNAS 96 (21) , 



003-3057279 



(^2 0 0 3 - 0 7 1 7 4 4 Q . : 5/ 

1 1 7 8 7- 1 1 7 9 1) , «§PQQGDHOi«^PQQ^^a 
[0 0 0 4] 

»4ffl*jtttPQQGDH-Ctt, 0 OmMJSLtOfcSMt 

[0 0 0 5] 

Mol. Gen. Genet. (1989), 217:430-436 

A. Oubrie, et al. (1999) J. Mol. Bio. , 289, 319-333 

L Oubrie, et al. (1999). The EMB0 Journal, 18(19), 5187-5194 

A. Oubrie, et al. (1999), PNAS 96(21), 11787-11791 
[0 0 0 6] 

[0 0 0 7] 

i^^o^«PQQGDH^i»^T^W* 
[0 0 0 8] 
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Br<k ,t, Acinetobacter calcoaceticus 4**«P QQ GDHffl 3 4 9 

»B»b3 7 7»b«»k*«-*t* yiwa^*""* / 

^Ji.Xxfflv^, B*£ft (Ks i) fctt. 

v=V«as/[l+(Kin/S)+(S/K , si)] 
[fcfiL, vliE(5iSR> V«a*lift*RfcasK, Ut^V^r^ 

4H(fc LtiXLtK s i *ffl<<»S. 

PQQGDH^*»ai^< h^y-^KU^a- 34 9#@* 
* 3 7 7*B »7 4 D 5 A*-*****"*******-*** 

[0 0 11] 

;lH«ltlWW«Mt4:«*t. Acinetobacter 
calcoaceticus M^CWt^WttPCQODH^^- Acinetobac 
ter calcoaceticus a**i#ttP Q Q G D HO 3 4 »«*63 7 7»H«*« 



ffiJE!RF2 0 0 3-3 0 5 7 2 7 9 
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* M*li TAcinetobacter calcoaceticus ft*WWtPQQGDH«3 4 9 

17t g07^ TAcinetobacter calcoacet icus P Q Q G 

DH«3 6 5tl»MP**t*J ft*. *W«»fc*v*Ttt. 

[0 0 12] 

WEflfc*V>T, 3 6 5fi^f^A 3 6 6fl^Vt-A 3 6 7# 
BOf'n^A 3 6 8f@^V^AA 3 6 9t@^tr/W3 7 

[0 0 13] 

^WBW^t, Met365Trp. Met365Phe. Thr366AsiK Thr366Ile. Thr366As 
p. Thr366Lys, Tyr367Asp, Ile368Asn, Cys369Arg* *irAla374Pro*fe**»* 

[0 0 1 4] 

Cys Gly Glu Xaa Thr Tyr He 
(5£4U Xaa»±Mett^»±Trp"C*>*) *, 
Gly Glu Met Xaa Tyr He Cys 

Xaa(*Asp. Lys, Ile*fct±Asn^**) \ 
Glu Met Thr Asp He Cys Trp ; 
Met Thr Tyr Asp Cys Trp Pro ; 
Thr Tyr He Arg Trp Pro Thr ; 33 £ Xf 
Pro Thr Val Pro Pro Ser Ser 

;v n - * Bfcjc#*f!t SrJfrRi" & ° 
[0 0 15] 



maE#2 0 0 3-3 0 5 7 2 7 9 
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[0 0 16] 
[0 0 17] 

p o o Q r> H <y>»-»^rfe 

Acinetobacter c a 1 c o a c e t i c u s ft*e**«>*» 
ttPQQ6DH*3-W Stfig^ liKRI «■ 2 "CaiSfe * *t * ° 
[0 0 18] 

*»WOWaiP QQGDH^n- K"T *aH5*l±. Xfc«>**ttP Q Q G D 

t ^ a or^ m^s* a - « aawa ^«*^ * - fc lc * 9 * £ 

«5»»cWr»e»*fC*0, S amb r o ok«b, " Mo 1 e c u 1 

ar Cloning; A Laboratory Manua 1" , H 2 J8£ 
1 9 8 9, Cold Spring Harbor Laborator 
y Press, New Y o r k fcfB*3*L-CV>*o 
[0 0 1 9] 

) k#*u £*Ltaaft*± **tt»e* 

[0 0 2 0] 
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. Sambrook'b," Molecular Cloning; A Laboratory Manual" ,H2J&, 1989, Col 
d Spring Harbor Laboratory Press, New YorklCf£^£ *LTV*& 0 
[0 0 2 1] 

jJB§;K.fc~&fcjI&Jfc4fc-f" & i K X 0 . Acinetobacter calcoaceticus&3£<7) 
7fc*#14PQQGDH?)3 4 9fl^e»3 7 7#B«)***-ffiS*f*«i**#*^ 

^ y m^-ee^-t ZZtKX*),. WtMFOifefr t fc3fcfcffl PQQGDHSrH 

[0 0 2 2] 

±&<£> J: -9 Lt# t> tt/c, S:tlP Q Q G D H *ft3B*t 

ifciB£-£&o i*L*««^J!tb, P Q Q G D H ^ t** 
•Clio fc&^ti, a^^^^^-^Srfflv^ittcJ: *K ML/cPQQ 

[0 0 2 3] 

»fcfcv*-Cft&*L-C;feiK Clttib^^-ftL^ffiv^-C^ X^o CM— 5 P 

W, CM-To y o p e a r 1 6 5 0M. SP-5PW (J&Lh^ ^V-^# 
tt) ^ S-^7?d-^, Mono-S, S-Resorce (ft±7 7^y 



ftSE^ 2003-3057279 



<^^I 2003-071744 



^-v : 10/ 



[0 0 2 4] 

-r^o hub. tt«owi*^77T-wv^ *•* 

[0 0 2 5] 
[0 0 2 6] 



^^^oaiit „ 

*«WOPQQGDHtt, PQQ*®&mtLX, ^n-^^Lt^ 

QGDHi:J:4^-^»flIi:i:^o-C3KS^PQQ»ttift*c 

««»*^* PM 
S (7xt^^t^x-H -DCIP (2,. 6-^nn 7 x;-H 

[0 0 2 7] 

PQQGDHm<"lB07^^+*fttm. MlttlCtt. 
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[0 0 2 8] 

*««*■*•*. Mturit, *-*>**, a««4 £ 
©wic*******"*"-*- B5tft*»t «"»*»' > * 

Q GDHt*-#>«Ut:«ai;W«. T r/*««t*W«MW 

* * ;v r * r t k <n m mmm * f ° ■» * * * - • 

[0 0 2 91 

QODHt«Wttft«iM*V N« m 

me#2 003-3057279 
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12/ 



[0 0 3 0] 

BBfcM] 

[0 0 3 1] 

1 



i£3eSlfiB& P QQGD H*fc?"«>«& 
IB?iJ#-5§- 2 fc^S fr&Acine'tobacter calcoaceticusE&^P Q Q G DH« 

c9 9A (7 7^vTlii) <^;l^n-->^ftK. Acinetob 
acter calcoacet i c u sft*PQQGDH^-FtWl 

iRWPQQGDHta-KtiittKWiW^WiitSW^tiPQ 

Met365Trp 3'-GT TGA ACA CCT CTC CCA TGG ATG TAA AC-5' 
Met365Phe 3'-GT TGA ACA CCT CTC CCT TGG ATG TAA AC-5' 
Thr366Asn 3'-GGT TGA ACA CCT CTC TAC TTG ATG TAA ACG AC-5' 
Thr366Ile 3'-GGT TGA ACA CCT CTC TAC TAG ATG TAA ACG AC-5' 
Thr366Asp 3'-GA ACA CCT CTC TAC CTG ATG TAA ACG ACC G-5' 
Thr366Lys 3'-GA ACA CCT CTC TAC TTT ATG TAA ACG ACC G-5' 
Tyr367Asp 3'-GGT TGA ACA CCT CTC TAC TGG CTG TAA ACG ACC-5' 
Ile368Asn 3' -AC TGG ATG TTA ACG ACC GG-5' 
Cys369Arg 3'-GG ATG TAA ACG ACC GOT TGT C-5' 
Ala374Pro 3'-C GGT TGT CAA GGT GGC AGT AGA CG-5' 
[0 0 3 2] 

^^-W5KpKF18k (Si* («0 ) KAcinetobacter calcoace 
ticusfi^PQQGDH^- K-r&«e^O-«**tr«pii I-Hind IHWtf* 
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) IMutan (SAM) "Express K^.H:^^^ 
^7^-SpmoU i;>mftUfc^-^>^>f^-5 0p«)l*^» (20 
^ 1) Ol/10iOH*^®T--T^^r-kfcUWU 10 

1 8 kO#^>f v>wta^Ji^**=*«>^^'-* 11 

T4 DNAVMMM^4 

coli BMH7 1-1 8«itS^W«U -ilH^1fo-C/7^ K 
[0 0 3 3] 

>XK, mm^m^Ltzf^^^ K*E.coli MV l l 8 4C*«6»U * 

GB2J:^4IPQQGDH*3-mi^Kpn I-Hind IIlW^fcX*t 
[0 0 3 4.] 

i^^ P Trc99A (7r^vrtt) ^;Vf?D--/n^ 

SOmlOLWfc (T>^r/5'0,g/ml^) *77^^t 
3 7tt-tiH^U lmM CaCl 2 . 5 0 0 M MP Q Q **tr 7 L 

* (5. OOOXg, 10m in, 4<C) t*fL^ 0. 8 5% NaCl 
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01. 

»«-C2iatt»U. ^I^lOmMV/IS^III (PH7. 0) L 
, 7Wf.WC*» (1. lOMPa) LfcKL 3t^«(15. 0 0 OX 
g, 15m in. 4°C) ^2 0ttV\ «»itS^ LTl&ifcLfco -«>-t 

it*B**** < 40 > 0 0 0 r - p - m - ' 90mi n ' 4r) u ** ) ' t * 

l^W*- £*L*A^7r- (lOmM MOPS-NaOH 

wtmm (pH7. o) ) tMTCfcT-ifta&fu **»*»*#fco- 

[0 0 3 5] 



'WHStt«>«3fett- SfCl OmM MOPS-NaOHlfI(pH7. 0 
) *fc*wCPMS (7xt^hWx-h) -DC IP (2, 6-** 
nn7x;-Hn*7x;-;V) DCIPO6 00nmOftft*«ft 

U. DC.IPOPH7. 0C*lt**>Ht3te«ft»*16. 3mM-lfcl 

[0 0 3 6] 

mmm s ^# ^ pqqgdh« p q Q g d h *>a»* 

Bli^p D n*ffiv^ «t«5i:H#i:WMf«MPQQ, lmM CaC1 
2#fcT-C l>IIIJa±*nft Lfco 18 7^1 1* o5H£U 3 ^ 1 o£M$ 

m (6mMDCIP4 8Ai 1, 6 0 0mMPMS 8^1,1 0»M'J>H 

ttpH?. 0 16/1 i) fiiC^D-w-^io^ i*in*. 

, 4 fcaWSfifefc J: t> M-et«itt«at^ **WEWW«Stt«> 

^n^H, Km. Vmax^Ks i * fc 
. Tyr 3 6 7Asp^SV^^WCys 3 6 9Arg^SV7-D^ 

\t * *ifMJ 3 * * OTH 4 C *t «b WIS** fc,J«*W <^ 

^IPQQGDHWMPQQGDHiiJfcttt^Ks i***U *K 
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[0 0 3 7] 

[^1] 





Km 
(mM) 


Vmax 
(U/mg m&M) 


Ksi 
(mM) 


Ksi/Km 




23 


154 


196 


8 


Met365Phe 


36 


619 


394 


10 


Met365Trp 


38 


89 


458 


12 


Thr366Asn 


32 


oUU 


500 

www 


15 


Thr366lle 


39 


87 


228 


6 


Thr366Asp 


35 


196 


556 


16 


Thr366Lys 


23 


300 


202 


9 


Tyr367Asp 


280 


11 


830 


3 


lle368Asn 


61 


60 


535 


9 


Cys369Arg 


65 


6 


1402 


22 


Ala374Pro 




2 


250 


n.d. 



[0 0 3 8] 



f:|^>WD^^^-ffl»7ATSKge 1 CM-TOYO 

PEARL 6 5 0M <*VH*9Wrtt> WW***- ^^ 10mM 
r ^pH7.'0, 7 5 0ml«Ut> 0-0. 2M N a C 1 * 
^10mM-J>««pH7. Ot*V>, «t*tt**fc.«»tt5ml 
/min-Cffofc. GDH«ra**1-****H*l" 10mM M0PS - N 
aOHlfl (PH7. 0) HffllU. 

o ^||^^^M^Thr366Asn^i:OThr366Aspi±. i 
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[0 0 3 9] 





Km 
(mM) 


Vmax 
(U/mg MS) 


kcat 
(sec" 1 ) 


kcat/Km 
(mM-'-sec 1 ) 


Ksi 
(mM) 


Ksi/Km 




27 


8899 


7451 


276 


250 


9 


Thr366Asn 


14 


10158 


8505 


608 


522 


37 


Thr366Asp 


28 


5166 


4283 


153 


332 


12 



[0 0 4 0] 

mFm io»« mopss»*(pH7. o) *-essr30#ig* 

St », 2 0mM';fV**trl0mM MOPS«««(pH7. 0) *T 
OmM MOPSiM (PH7. 0) mS«B»«l«e«. « 
[0 0 4 1] 

SPQQGDHtWftUW*^-*^ 5mM-5 0mMO«H-C 
[0 0 4 2] 

Sequence Listing 
<110> Sode, Koji 
<120> Glucose Dehydrogenase 
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<130> psg0017 
<150> JP 2002-172955 
<151> 2002-06-13 
<160> 5 

<210> 1 

<211>, 454 

<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

l 5 10 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 
35 40 45 



Lys 



He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 



50 



55 



60 



Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Uu 



-r. 75 80 

65 70 75 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 



85 •«> 95 



Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Uu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Uu 

115 120 I 25 

Glu Lys Pro Val Asp Uu Uu Ala Gly Uu Pro Ser Ser Lys Asp His 

130 13= 140 

Gin Ser Gly Arg Uu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 

1*1 155 I 60 

145 I 50 



&M.m 2 0 0 3- 



3 0 5 7 2 7 9 
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He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr' Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 " 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

,245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
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385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu .Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 , 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
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acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is Met or Trp 
<400> 3 

Cys Gly Glu Xaa Thr Tyr He 
<210> 4 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is Asp, Lys, He or Asn 
<400> 4 
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Gly Glu Met Xaa Tyr He Cys 
<210> 5 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 5 

Glu Met Thr Asp He Cys Trp 
<210> 6 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 6 

Met Thr Tyr Asp Cys Trp Pro 
<210> 7 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 7 

Thr Tyr He Arg Trp Pro Thr 
<210> 8 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 8 

Pro Thr Val Pro Pro Ser Ser 
<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer for point mutation 
<400> 9 

caaatgtagg taccctctcc acaagttg 28 
<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

caaatgtagg ttccctctcc acaagttg 28 
<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

cagcaaatgt agttcatctc tccacaagtt gg 32 
<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 

cagcaaatgt agatcatctc tccacaagtt gg 32 
<210> 13 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

gccagcaaat gtagtccatc tctccacaag 30 
<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

gccagcaaat gtatttcatc tctccacaag 30 
<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
. <220> 

<223> primer for point mutation 
<400> 15 

ccagcaaatg tcggtcatct ctccacaagt tgg 
<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 



ffi!E#2 0 0 3-3 0 5 7 2 7 9 
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<400> 16 

ggccagcaat tgtaggtca 19 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 17 

ctgttggcca gcaaatgtag g 21 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 

<400> 18 . 
gcagatgacg gtggaactgt tggc 24 . 

1] HI**, *«WK^"Cffiv»fe^^5 FpGB2*^t 



[03] U3(±> «W©«W»Tyr 3 6 7ABpOSV^n^ 
LB4] H4»±, *»W«)iWaD»Cy 8 3 6 9ArgOSV^ S r h 
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